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We, Corn Products Company, a corpora- 
tion orgaru2ed under the lam of the State of 
Delaware, United States of America, of 717 
Fifth Avenue, New York 22, New York, United 

5 States cf America, do hereby declare the 
inventiott, for which we pray that a patent may 
be granted to us, and the method by which it 
is to be performed, to be pardcularly described 
in and 1^ tie following statement: — 

10 This invention provides novel compositions 
which are espedsdly adapted as food flavor 
stabilizers and inhibitors of microbiological 
growth, as well as to food salads which can be 
stored for heretofore impossibly long periods 

15 of time without appreciable loss of flavor and 
without fear of creating a health hazard, and 
processes for preparing same. 

Sidaiess reciting from improperly handled 
food is not uncommon, particularly where there 

20 is inadequate food refrigeration or where the 
cook is ignorant of the basic sanitary concepts 
concerning food preparation, preservation and 
storage. The common household tests applied 
to foods in determining their edibiliiy are 

25 appearance, odor and flavor. Foods uninten- 
tionally contaminated with yeasts and molds 
are usiially spotted and discarded based on 
their characteristic odor and appearance. Food 
poisoning bacteria such as for example certain 

30 types of Clostridium may produce a putrid 
odor and when this happens the food should 
be rejected. However, otixer food poisoning 
bacteria such as Salmonella^ Streptococcus and 
Stapkybcoccus can produce sickness when 

35 eaten, yet Aey may not be detected tbrouj^ 
the customary methods of organolqptic exami- 
nation. Such is the case with potato salad, 
macaroni salad and other salads involving flsh, 
meat and eggs. When sickness results from 

40 eating these foods, the naayonnaise dressing is 
frequentiy held to be the source of contamina- 
tion. When mayonnaise dressing is properly 
made under sanitary conditions, tixere is 
sufi&dent acid, e.g. in the form of vinegar, and 

45 salt presen t in the aqueous phase to produce 
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unfavorable conditions for the development of 
food poisoning bacteria. If the dressing is 
diluted and the add present neutralized with 
nutrient material sudi as for example, potato, 
macaroni, fish, meat or eggs as in making a 
salad, the add and salt in the dressing may 
no longer be present in protective concentra- 
tions and the salad is readily subjea to spoilage 
through insanitary preparation practices, poor 
or intermittent refrigeration and excessive 
shelf storage. Once tihe product has left the 
manufacturing centre, the manufacturer has 
litde control over the conditions under which 
the product is kept. 

To illustrate present manufacturing practices fiO 
for conventional "ready to eat" salads atten- 
tion is focussed on the following commercial 
method for making refrigerated potato salad. 
The potatoes are washed and peeled by the 
use of conventional abrasive, lye or steam 
methods and then the eyes and blemishes are 
removed by hand. The potatoes are cooked 
whole to prevent excessive losses due to 
sloughing, fracturing or mashing in the 
cooking vat. Pre-pedcd raw potatoes whidi ^0 
have been dipped in a color preserving liquid 
may also be used. However, from an economic 
standpoint, it is usually desirable to do the 
peeling operation at the manufacturing centre. 
The liquid used to prevent discoloration of 75 
raw potatoes for pre-peded potatoes may 
consist of an aqueous solution of sodium bisul- 
fite, dtric, phosphoric and/or ascorbic adds. 
The whole potatoes arc cooked until tender by 
autodaviug or at atmospheric pressure in either fiO 
plain or salted water; they are then drained^ 
and air cooled. 

After cooling, the potatoes are sliced by hand 
or machine into the desked size, blendal with 
the dressing and, if desired, vegetable meate. 
By the term 'Vegetable meats" as used herein 
is meant v^etables such as chopped peppers, 
chopped onions and chopped celery. The dres- 
sing consists of mayonnaise, salad dressing or 
combinations thereof with or without add^ 
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flavoring agents> sugar, salt and preserving 
agents against nucrobiological spoilage. The 
preserving agents consisting of sorbic or ben- 
zoic acid may be added to the dressing at a 
5 level of 0.1% by weight, on the dressing basis. 
Supplements of chopped vegetables, if used, 
may consist of onion, carrot, pepper, and celery 
alone or in combinations titiereof. 
Macaroni salad, fish, meat or egg salads are 
10 prepared by adding the above described dres- 
sing thereto. The solid food components do 
not contain the preserving agent at the time of 
formulation. 
Market distribution practices for the de- 
15 scribed salads demand constant refrigerated 
storage from the time of manufacture to the 
time of consumption to inhibit the growth of 
food poisoning organisms. Usually the expec- 
tation is a shelf life encompassing no more 
20 than two weekends or a total of 11 to 12 days. 
Such demands restrict distribution to an area 
with a serviceable radius of the manufacturing 
centre. In connection with microbiological 
grovTth, as few as 5 hours at room temperature 
25 is sufficient to allow bacteria to develop to 
such a degree in some foods as to induce food 
poisoning when eaten. Since it is impossible 
to guarantee that these products will always be 
kept under proper refrigeration, there exists a 
30 potentional food poisoning hazard. Only when 
refrigeration is held just above the freezing 
point of the cooked food and guaranteed 
throughout the shelf life, is it possible to 
extend the shelf life of present salads to 28 days. 
35 However, at this time flavor decoration has 
progressed to such a point that the product is 
no longer edible. 

It is recognized that the original fresh flavor 
. of salads, e.g., potato salad, begins to deteriorate 
40 shortly after manufacture and this off-flavor 
becomes progressively more readily detectable, 
so that two weeks is usually the maximal 
period for acceptable flavor life. After four 
weeks* storage in the refrigerated state, the 
^ potato salad develops a staler musty flavor that 
is very objectionable to the consumer. Certain 
risks and drawbacks are therefore associated 
with making the refrigerated "ready to eat'' 
salads for the retail trade. For this reason, no 
50 attempt has been made to manufacture such 
salads on a national scale for mass distribution. 

Accordingly an object of this invention is to 
provide a novel food additive which is effective 
in stabilizing food flavor and inhibiting micro- 
55 biological growth and a process for preparing 
same. 

Another object is to provide food salads 
v^hich can be stored for appreciable periods of 
time without undue loss of flavor and without 
60 becoming a health hazard and a process for 
preparing same. 

More particularly, the present invention 
provides a food additive comprising 0.0013 to 
133 parts by weight of an ethylenediamine- 
65 tetraacetic acid component per part of an 



edible fungistat 

The present invention further provides a 
food composition containing 0.004 to 2% of an 
ethylenecUaminetetraacetic acid component and 
0.015 to 0 3% of an edible fungistat. 70 

A further provision of the invention is a 
food salad comprising 15 to 95% of a solid 
food component said food component con- 
taining 0.015 to 03% of an edible ftmgistat 
and 0.004 to 2% of an ethylenedianxinetetra- 75 
acetic acid component distributed evenly 
therethrough, and 5 to 85% of an edible dress- 
ing, said dressing containing 0.015 to 03% 
of an edible fungistat distributai evenly liierc- 
throi^h. 80 

It is also within tbe purview of this invention 
to provide a process for preparing a food 
additive which comprises incorporating from 
0.0013 to 133 parts by weight of an ethylene- 
diaminetetraacetic add component with each 85 
one part by weight of an edible fungistat. 

A still fiirther provision of the invention is 
a process of preparing a food salad whidx 
comprises coolang a food component in acidi- 
fied water containing an edible fijngistat, and 90 
an edible ethylenediaminetetraacetic acid com- 
ponent, and combining the solid food com- 
ponent thus cooked witii a dressing containing 
an edible ftmgistat, the solid food component 
and dressing containing the fungistat in an 95 
amount of from 0.015% to 03% by weight, 
and the sal^d having a pH of 3 to 6. 

Other objects and advantages and provisions 
will become apparent from the following de- 
scription and explanation of the invention. 100 

In accordance with this invention the novel 
food additive comprises 0.0013 to B3 parts by 
weight of ethylenediaminetetraacetic add, as 
the free add or as its soluble salts, per part of 
an edible fungistat and the food compositions 105 
containing the novel additive coirq)rises 0.0004 
to 2% ethylenediaminetetraacetic add, as the 
free add or as its soluble salts, and 0.015 to 
03% of an edible ftmgistat. More particularly, 
the invention is concerned witfi a food salad 110 
in which the food component contains distri- 
buted evenly therethroii^ an edible fungistat, 
and similarly the diessing has an edible 
fungistat distributed evenly through it In a 
still more particular sense, either the food 115 
component or the dressing, or both, contains 
ethylenediaminetetraacetic add, as such or as 
its soluble salts, in addition to the ftmgistat. 

The food additives are particularly effective 
in preserving vegetables or foods substantially 120 
free of fats, e.g. not more than 0.5% fat by 
weight. Sudi foods are characterized by 
having volatile and labfle carbonyl com- 
pounds, e.g. aldehydes and ketones. In such 
foods carbonyls impart flavor. It is noted that 125 
fresh raw vegetables will remain highly 
acceptable for long periods, but once cooked, 
flavor deterioration takes place rapidly in spite 
of the fact that the enzymes are deactivated by 
cooking. 
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Thepiefened products of the present inven- 
tion conqmea '^ready to eat** refrigerated salad 
wherein not oae component of the salad can in 
itself support the growth of food poisoning 
5 bacteria. Hence when each of these com- 
ponents is subsequently blended to prepare the 
refrigerated salad, the salad itself will not 
support the growtih of harmful bacteria. The 
preferred products of this invention may be 
10 kept for weeks at room temperature witiiout 
fear of causing sickness when eaten. However, 
it is recommended that these products be kqpt 
under refiigemtion to help maintain the &vor 
stability, and to mhibit uxe growth of micro- 
15 organisms that might affect flavor and which 
are resistant to restrictmg influences of the 
fungistatic agent. The elinunation of the poten- 
tial food poisoning hazard is accomplished by 
treating each component of the salad with an 
20 acidifying agent in conjunction with a fungi- 
static agent in such a way that each component 
contains the acidifying and fungistat di^ersed 
or dissolved therein at an effective level of 
concentration An alternate method for manu- 
25 fecture of the "ready to eat" salads, involves 
incorporation into each of the components of 
the salad, otixer than the dressing, sufficient 
concentration of the preserving agents to 
render these components incapable of support- 
30 ing the growdi of harmful bacteria. Conven- 
tional dressings are then added to complete 
the salad. In this way, the more susceptible 
components of the salads are protected from 
the very first stages of process until incorporated 
35 into the finished produa. The dressing itself, 
even thou^ resistant to microbiological spoil- 
age, will prcfit from naigration of the preserving 
agents from die treated food components. It is 
desirable to add the preserving agents or food 
40 additives at a concentration of 25 to 50% in 
excess when only the solid components of the 
salad are siqyplemcnted with the preserving 
agents. 

The desirable acidifying agents are those 
45 which are edible^ such as for example acetic 
add, preferably in the form of vinegar, citric 
J acid, lactic acid and phosphoric add; however 
acetic add is preferred. The edible addifjong 
agent is present in an amount to provide a pH 
50 of not more than 6, prrferably 3 to 6. 

The fungistatic or preserving agents incor- 
porated into each component of the salad are 
organic free-carboxylic adds, their alkyl esters, 
where the alkyl rascal contains 1 to 5 carbon 
55 atoms, such as the methyl, ethyl and propyl 
esters, and their edible alkali-meml and alkaline 
earth metal salts, such as the sodium, potassium^ 
magnesitmi and caldum salts. Induded among 
these carboxylic adds are the saturated lower 
60 aliphatic adds, induding propionic and diacetic 
adds and the alpha-beta unsaturated carboxylic 
adds of die following formula: 

65 — C « C— COOM 



wherein that portion of the molecule containing 
the al^ha-beta unsaturatbn may be d^er an 
alqphatic group or part of an aromatic ring, 
^^ere more dian one unsaturated carbcm to 
carbon linkage exists in the molecule, such 70 
unsaturation is part of a conjugated double 
bond system with alpha-beta carbon to carbon 
unsaturation. In the formula above, Ri is 
hydrogen when R2 and R3 combined to com- 
plete a single carbocyclic nudeus; is an 75 
aliphatic hydrocarbon group when Rg and R3 
are hydrogen atoms or alkyl groups mi M is 
an edible metallic cation, hydrogen or an 
alkyl group containing 1 to 5 carbon atoms. 
Examples of such adds are: crotonic, isocro- 80 
tonic, beta-ethylacrylic, dimethylacrylic, alpha- 
hexenoic, sorbic, benzoic and parahydroxy- 
benzoic adds. The aliphatic compounds con- 
taining the alpha-bem unsaturation are pre- 
ferred for this invention. For the purpose of 85 
this specification and the appended daims, 
an organic carboxylic add component indudes 
generically the free add, the alkyl ester and the 
soluble metal salts thereof, as limited herein* 
above in r^ard to the aU^l gcoup and the 90 
metallic cation. 

It was found that when titie fungistat was used 
in combination with ethylenediamiaetetra- 
acetic add, as such or as its soluble salts, an 
unexpected cooperation takes place in respect 95 
to prdongiag tiie shelf life of cooked foods, 
particularly salads, from the standpoint of 
microbiological growth and fiavor. Neither the 
fungistat nor die ethylenediaminetetraacetic 
add component alone produces such a result, 100 
and it is apparent from tests made on each 
additive that the combined effect is greater 
than what would be ejected from the indi- 
vidual effects of eadi additive. The eth]^ene- 
diaminetetraacetic add component is used in 105 
the cooked food in an amount of 0.0004 to 2% 
by weight, more usually 0.004 to 0.1%, and 
preferably 0.004 to 0.006% on the same basis. 
The fungistat is present in the cooked food in 
amounts of 0.015 to 0.3% by wdght, and 110 
prrferably 0.05 to 0.15% on the same basis. 
The e^ession, "ethylmediaminetctraacetic 
add component*', is generic to the &ee add 
and its mono-, di-, tri-, or tetra- salt, having 
the cations consisting of sodium, potassium or 115 
caldum alone or in combination thereof. 

The material to which the preserving agents 
are added can be any cooked foodstuff which is 
susceptible to microbiological growth and 
undergoes flavor deterioration upon standing. 120 
The outstanding use of the invention is in 
regard to food salads, wherein the solid food 
component is, for example, macaroni, meat, 
fish, egg, potato, cabbage, and other vegetables, 
and the dressing is, for example, mayonnaise, 125 
salad dressing or French dressing. Mayonnaise 
is the emulsified semi-solid food prq>ared ficom 
edible vegemUe oil, an addifying mgredicnt 
and an ^-yolk-containing ingredient. It 
usually contains &om 65% to 80% vegetable *130 
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oil, vinegar from 0.15% to 0.70% as acetic 
add, and liquid egg-yolk from 4% to 10%. 
Flavoring additives including spices, salt and 
sugar may be also added. Salad dressing con- 
5 tains in addition to the components, listed 
above for mayonnaise, a cooked or partly 
cooked starchy paste. Salad dressing contains 
from 30% to 50% vegetable oil, vinegar from 
0.5% to 2.0% as acetic add, and liquid egg-yolk 

10 from 4% to 7%. Flavoring agents including 
spices, salt and sugar may be also added. 
Frendi dressing is the separable liquid food or 
the emulsified viscous fluid food prepared 
from edible vegetable oil and an addifying 

15 ingredient. It usually contains from 35% to 
70% vegetable oil and vin^ar from 0.5% to 
2.0% as acetic add. Flavoring agents including 
spices, salt and sugar may be also added. A 
strained tomato product may also be induded. 

20 The emulsifying agent in French dressing is 
usually a v^etable gum and it is used in an 
amount of from 0.15% to 0.75%. The above 
described dressings can be stored for long 
periods of time, e.g. 3—5 months at room 

25 temperature, but when used as a component of 
a food salad, the entire salad has a short shelf 
life as discussed above. 

The solid food component of the salad com- 
prises 15 to 95%, preferably 50 to 85% of 

30 the salad, whereas die dressing constitutes 5 
to 85% preferably 15 to 50% of the same, on a 
weight basis. It is preferred that the food salad 
should have a pH of less than 6. 
In the preparation of the cooked foods, it is 

35 important that the fungistat and the ethylene- 
diaminetetraacetic add component, when ad- 
ded, be distributed at the opportune time 
throughout the food at levels suffidendy high 
to be effective in preserving the same at the 

4D very outset. In the case of food salads, the 
problem is especially important, because k the 
additive is preferentially oil soluble and it is 
incorporated into the oil containing dressing 
only, it may be difficult or impossible to obtain 

45 rfEsctive distribution by reliance upon migra- 
tion. To obtain the desired concentration, the 
food is prepared with that aim in mind. For 
example, due to diffusion barriers in the form 
of cell walls, raw foods, such as potatoes, are 

5D not penetrated by the additives to any signifi- 
cant extent, consequently, these foodls cannot 
be protected to tiie extent of the present 
invention. By the present invention, the food- 
stuffs are cooked or prepared under conditions 

55 fedUtaring immediate dispersion or spreading 
of the additive throughout the food to the 
extent that the additive is present throughout 
the food at levels suffidently high to be effective 
as a preservative. Food salads require special 

60 treatment, particularly in the case of potato 
salads, in order that the additives become 
distributed properly. The method to be used 
in the case of food salads vnll be illustrated by 
reference to a potato salad preparation. 

65 The preferred potato salad products of this 



invention may be made as follows : the potatoes 
are washed and peeled throng the use of 
conventional equipment. If lye is used during 
the peeling operation, it is desirable to neutralize 
any excess lye adhering to the potato after 70 
peeling, with an add wash. The potatoes are 
then diced or sliced into the desired final size 
thus insuring more complete penetration of the 
preserving agents tiierein. The subdivided 
potatoes are cooked in an aqueous solution 75 
containing aa acidifying agent, a fungistatic 
agent, the ethylenediaminetetraacetic add com- 
ponent and salt The potato pieces are then 
cooled, preferably in a liquid cooling medium 
containing the same additives to prevent leach- 80 
ing out of the protective additives, and finally 
drained. The dressing contains the addifying, 
fungistatic agent and the eth^^enedlamme- 
tetraacetic add component. If vegetable meats 
are used, it is preferred that they originally be 85 
dehydrated so that during rehydration, the 
adchfying agent, fungistat and the ethylene- 
diaminetetraacetic add component can be 
readily absorbed from the reconstituting liquor. 
The prepared potatoes are then blended 90 
gentiy with the dressing and reconstituted 
vegetable meats. After the blending operation 
is complete, ±e product is packaged through 
the use of conventional packaging equ^ment. 

The pH of the potatoes after cooking should 95 
be between 6.0 and 3.0, the lower limit being 
governed by the deshred flavor. The preferred 
pH of the cooked potato is between 5.0 and 4.0. 
The potatoes after cooking should contain 
throughout, a fungistatic agent at a minimum 100 
level of 0.015%, but not greater than 0.5%, 
and preferably not less than 0.05%. It is de- 
sired that when the pH value of the cooked 
potato falls within the higher acceptable range, 
i.e., 6.0 to 5.0, that the fungistatic agent be 105 
present at a levd not less than 0.05%. It is 
also preferred that the ethylenediammetetra- 
acetic add component be incorporated into 
the potato during the cooking operation in a 
quantity not less than 4 ppm and not in excess 110 
of 1000 ppm or 0.0004 to 0.10% by wdght^ 
based on tixe potato. 

It is not suffident to allow the raw potato, 
skinned and sectioned, to be immersed in a 
liquor containing the preserving agents de- 115 
scribed in this invention and depend on the 
migration of said preservatives at room or 
lower temperature for penetration into the 
potato. The potato must be cooked to a 
point where starch gelatinization and protein 120 
denaturation occurs with attendant rupture of 
cell walls before effective migration of the 
preserving agents into the potato can take 
place. To be effective, the preserving liquor 
must be in contact with the potato section 125 
during and/or after the cooking operation. 

The potatoes may be air cooled after the 
cookmg operation is complete. However, there 
is a tendency for the surface dehydration of the 
the potato to cause subsequentiy dehydration 130 
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of the added dressing component. It is there- 
fore preferred to cool the potatoes in a liquid 
containing the food additives in a concentra- 
tion which is equivalent to that in the cooked 
5 potato so as to prevent the reverse migration 
of the preservingagentinto the cooling medium. 

The cooking operation may be done at 
atmosphenc pressure, the potatoes being 
preferably invaersed in an equal weight of the 
10 preserving liquor. The preserving liquor 
should contain the following components in an 
aqueous solution or dispersion in such a con- 
centration tliat after equilibrium takes place 
between tiie cooking liquor and the potato, the 
15 potato should contain at least 0.05% but not 
more than 3.0% of acidifying agent, e.g. acetic 
addderived from vinegar, and preferably 0.2% ; 
at least 0.015% but not more than 0.5% and 
preferably O.iyo of a fungistatic agent such as, 
20 for example, sorbic add; at least 0.1% but not 
more than 3.0% of coxmuon table salt and 
preferably 1.0% ; and finally at least 4 ppm and 
not more tban 1000 ppm, or 0.0004 to 0.10%, 
and preferably 50 p|nn or 0.005% of ethylene- 
^ 25 diaminetetraacetic add, as such or its equivalent 
in the form of a soluble salt. In view of the 
small quantity of etbylenediaminetetraacetic 
add component and the unknown manner in 
which such a component coacts with unknown 
30 substances in the cooked product and in the 
cooking liquor, the presence thereof in cooked 
foods may d^ an^ysis. However, the im- 
provement in the stability of the foods effected 
by the use of such component indicates its 
35 presence in foods. The cooking liquor may be 
discarded after eadi batch or it may be reused 
after replenishment of the food additives that 
had migrated into the potato. Variations in the 
cooking operation may be made such as for 
40 example: Ck)oking the potato sections in the 
preserving liquor at elevated pressmres; par- 
boiling in water followed by additional cooking 
in the preserving liquor; or cooking in water 
until tender followed by cooling and pickling 
45 in the preserving liquor. 

The potatoes after cooking are preferably 
cooled in a liquid medium. Tlie potatoes may 
be cooled in the cooking liquor through the 
use of an appropriate heat exdianger or tiiey 
50 may be drained and immersed in a precbilled 
cooling liquor which contains dissolved or 
dispersed therein the preserving agents at the 
same concentration as in Ae potatoes. 
The dressing for the salad may consist of 
55 mayonnaise, salad dressing, French dressing, 
any combination of oil and vinegar, and com- 
binations thereof with or without added sugar, 
salt and other flavor components. The pre- 
ferred dressings contain an edible addifying 
60 agent such as for example acetic add in the 
form of vinegar at a concentration about 
equal to that contained in the cooked potato 
sections of this invention but less than 3.0% 
and common table salt at a level about equal 
65 to that found in the cooked potato but less than 



3.0%. The dressing also contains a fimgistatic 
agent such as for example sorbic add, at a 
levd about equal to that found in the cooked 
potato but less than 0.5%; and with or without 
the eihylenediaminetetraacetic add component 70 
at a concentration about equal to the concen- 
tration found in the potato but less than 1000 
ppm (0.10%). The object of maintaining the 
levd of the additives in the preferred dressings 
about equal to their levds Within die cooked 75 
potato in the preferred products of this inven- 
tion is to minimize the zm'gration of said agents 
fix)m the cooked potato into die dressing. 
When the additives (add, preserving agent, 
and ethylenediaminetetraacetic add com- 80 
ponent) are present in smaller concentrations., 
in the dressing in rdation to the solid food 
components, or even not at all in the less pre- 
ferred products of this invention, then it is 
essential that suffidendy high concentradon 85 
of these addiuves be initially in the solid fi3od. 
components to yidd concentrations widun 
limits previously specified following naigration 
into the dressing. 

Chopped vegetables may be added as op- 90 
tional ingredients to the ssalad. Blanched 
dehydrated vegetables are preferred not only 
because of their ease of hsmdling and storage 
but during the reconstitution process, the 
vegetables are readily rehydrated in an aqueous 95 
solution containing an edible addifying agent 
in conjuncdon with an edible fungistatic agen^ 
with or without the ethylenediaminetetra- 
acetic add. The reconstituted vegetables with 
additives in the proper concentration range 100 
therefore would be in equilibrium with the 
other components of the salad and therefore 
would minimize migration tendendes towards 
changes in concentration. The dehydrated 
vegetables would not constitute a source of 105 
eouzymic reactions or contribute undesirable 
microorganisms. Fresh vegetables may be used, 
as less preferred ingredients provided they are 
pasteurized and enz3'me inactivated tiux>ugh 
proper heat treatmenL The fungistatic agent 110 
and the ethylenedianunetetraacetic add com- 
ponent may be added during or after the 
pasteurization. 

The examples given hereinafter serve to 
illustrate methods of practising the present 115 
invention. 

EXAMPLEl 

Potato Salad 

Parts by 

Ingredient Wdght 120 

Potato Component 



Diced cooked potatoes 


75.0 


Dressing Component 




Mayonnaise 


16.00 


Sugar 


1.80 125 


Salt 


0.13 


Spices 


0.75 


Sorbic Add 


0.019 


Bthylenediaminetetraacetic Add 


0.001 


Total 


18.700 130 



9043881 



Vegetable Coraponent (rehydrated basis) 
Celery 1.2 
Red and green sweet peppers 1.9 
Onion 3.2 
5 Total 6.3 



Grand Total 100.00 
The potatoes were prepared as follows: The 
whole potatoes were washed and peeled by a 
conventional abrasive peeler after which the 

10 eyes and bleniishes were removed by hand 
Dicing to a | inch (12.7 mm.) cube was accom- 
plished through tixe use of a conventional 
vegetable dicer. The cubes were then rinsed 
and weighed into a stainless steel perforated 

15 basket and immersed into a kettle containing 
an equal weight of boiling liquor of the follow- 
ing composition: 

Parts by 

CoDking Liquor Weight 
20 Water 93.78 
Vinegar (100 gr. Spirit) 4.00 
Salt 2.00 
Sorbic Add 0^0 
Ediylenediaminetetraacetic Add 0.02 

25 Total 100.00 
(100 gr. spirit vinegar has a strength equiva- 
lent to 10% acetic add.'i 

After boiling was resumed, the potato cubes 
were cooked for about 25 nunutes or until 
30 tender. The basket containing the potatoes 
was then removed, drained ai^ immersed in 
a second ketde containing an equal wdght of 
continuously chilled cooling Uquor of the 
following composition: 
35 Parts by 

Cooling Liquor Wdght 
Water 96.89 
Vinegar (100 gr. Spirit) 2.00 
Salt LOO 
40 Sorbic Add 0.10 
Ethylenediaminetetraacetic Add 0.01 

Total 100.00 
After the potato cubea were cooled to 90*'F* 
(32**C.), the basket containing the jwtato was 
45 removed, drained and emptied into a blending 
ketde. 

On a continuous manufacturing basis, the 
remaining cooking and cooling liquors are re- 
plenished with the various components to 
50 bring them back to the concentrations indicated 
above. 

The dressing component was prepared by 
blending the mayonnaise widi the sugar^ salt^ 
spices and the desired additives. 

55 The dehydrated vegetable meats were re- 
constituted for a penod of 6 hours in the 
refrigerator in a Uquor, the composition of 
whidi was the same as that of the potato cooling 
liquor. Ten parts of reconstitution liquor were 

60 used per one part of the vegetable meats. The 
vegetables were drained after reconstitution 
was complete. The dressing, vegetable meats 



and potatoes were combined, blended and 
jailed into containers through the use of 
conventional packaging equipment and the 65 
salad refrigerated at 40^F. (4° C). 

EmiPLElI 

Potato Salad 

Parts by 

Ingredient Wdght 70 

Potato Component 

Diced cooked potatoes 80.0 
Dressing (jomponent 
Mayonnaise 11.489 
Sugar 0.900 75 

Salt 0.100 
Spices 0.510 
Sorbic Add ^ 0.001 

Eliiylenediaminetetraacetic Add 

Total 13.000 80 

Vegetable Component (rehydrated basis) 
Cdery 133 
Red and green sweet peppers 2.1 1 

Onion 3.56 
Total 7.00 85 



Grand Total 100.00 
The whole potatoes were washed, then 
peeled throu^ the use of a conventional lye 
peeling process. The potatoes were then con- 
tinuously passed throu^ a vat containing 0.5% 90 
acetic add, in the form of vinegar, to neutralize 
tibe excess caustic adhering to the potatoes, . 
followed by a water spray rinse. After dicing, ^ 
the potatoes were weighed into a perforated 
stainless steel basket ml immersed in a ketde 95 
containing an equal weight of boiling water. 
The potato cubes were cooked for 5 minutes 
after boiling resumed, then lie following pre- 
serving agents were added per 93.83 parts of 
the cooking water : 100 
Vinegar (100 gr. Spfrit) 4.00 
Salt 2.00 
Sorbic Add 0.15 
Ethylenediaminetetraacetic Add 0.02 

Total 6.17 105 

After the preserving agent addition the pota- 
toes were cooked for an additional 10 minutes 
at which time thejr were satisfactorily soft. 
The potatoes were men removed, drained and 
cooled in an equal weight of the cooling liquor, 1 10 
the composition of which was the same as that 
given in Example I. After cooling to 90°F. 
(32°C.) as in Example I, the potatoes were 
drained and transferred to the blending 
ketde. 115 

The dressing component was prepared by 
blending the mayonnaise with the sugar, salt, 
spices and preserving ingredients. 

The dehydrated vegetable meats were recon- 
stituted as in Example I. 120 

The vegetables and dressing were combined 
and blended with the potato component after 
which tbe product was filled into jars and 
refrigerated at 35T. (1.6 mm.). 
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Example in 
The composition of Example I wherein salad 
dressing was substituted for the mayonnaise 
ingredient of the dressing component. 
5 The potatDes were peeled tihrough the use 
ofcQavmtioiial steam peeling equipment. After 
removing tb& skins eyes and blemishes, the 
whole potatoes were cooked in an equal 
wei^t of a 10% solution of common table salt 

10 in water, mtil tender. After draining, the 
potatoes v/eie diced through the use of con- 
ventional equipment FoBowiug the didng 
operation, the potato cubes were immersed in 
an equal weight of a pickling solution of the 

15 following OQinposition for a period of about 
20houn. 

Parts by 

Pickling Soldioa Weight 
Ingredient 

20 Water 9238 
Vin^ (IM) gr. Spirit) 5.00 
Salt 2.00 
Sodium propionate 0.60 
Ethylenedjaminetetiaacetic Add 0.02 

25 Total 100.00 * 

At the end of the pickling period, the potato 
cubes were drained and blended with the 
dressing con^nent and reconstituted vegetable 
meats, die latter two components being pre- 

30 pared as described in Example I. Following 
the blending operation, the potato salad was 
pacfkaged into containers and refrigerated at 
50**F. (10*^G). 



35 



40 



Example IV 
Potato Salad 



Ingredient 
Potato Component 

Diced cooked potatoes 
Dresdng Component 

Mayonnaise 



Parts by 
Weight 

85.0 

15;00 



Grand Total 100.00 
The potatoes were peeled and diced as 

described in Example I. After didng, the 
45 potatoes were cooked in an equal wei^t of 

liquor of the following composition for a period 

of about 25 ininutes: 
Water 93;78 
Vinegar (100 gr. Spirit) 4.00 
50 SorbicAcid 020 
Salt 2.00 
Disodium etl^rlenediammetetraac^te 0:02 



Total 100.00 

After cooking, the liquor was cooled by 
55 pumping it through an appropriate heat ex- 
changer until the potatoes were cooled to 
lOO'^F. (38°C.). The potatoes were then 
drained, blended with the dressing component, 
packaged, and re&igerated at 35°F. (1.6°C.). 



Ingredient 



ExAMPix V 60 
Vegetable Sahd 

Parts by 
Weight 

Dressing Ck)mponent 
Mayonnaise 
Starch Base 

Flour 

Corostardi 

Liquor drained from vegetable 

meats 7.1 

Water 3.7 

Sugar 3.1 

Salt 1.7 

Vinegar (100 gr. Spirit) 5.0 

SorbicAcid 0.036 75 
Disodium calcium ethylene- 

diaminetetraacetate 0.014 



50.0 65 

2.0 
0.4 



70 



Total 73.050 
Vegetable Component (rehydrated basis) 
Celery 6.90 80 

Red and green sweet pepper 10,05 
Onion 10,00 



Total 26.95 
Grand Total 100.00 
The dehydrated vegetable meats were re- 85 
constituted in seven parts of a liquor of the 
following composition per one part of the 
vegetable meats at 50*'F. (lO'^C) jfor a period 
of 20 hours. 

Reconstimtion liquor for vegetable meats 90 
Water 93.77 
Vinegar (100 gr. Spirit) 4.02 
Salt 2.00 
Sorbic Add 0^ 
Disodium calcium ethylene- 95 
diaminetetraacetate 0.01 



Total 100.00 
Following the reconstitution period, die 
vegetable meats were drained, the excess Hquor 
b^Qg reserved for the dressing component. 100 

The starch base of the dressing conq)onent 
was prepared by blending the flour, cornstarch 
(starch obtained Gcom com), sugar, salt, sorbic 
add and the soluble salt of ethylenediamine- 
tetraacetic add with the vegetable meats liquor, 105 
water and vinegar in a cooking ketde. This 
mixture was heated with agitation to 195°F. 
(90°C.) for a period of 5 minutes and then 
cooled to 90T. (32*'C.). The mayomiaise, 
prepared starch base and drained rdliydrated 110 
vegetable meats were then combined and 
Wended, after whidi the -product •was* filled 
into containers and refiigerated at- 45^. 
(7"C.). 

The stabilized produa of this Example is 115 
useful in the home as a dressing for potato, 
macaroni, meat, fish and egg salads, as well as 
cole slaw. Such salads are refiigerated -and 
usually consumed within a 3 to 4 day period 
however. The product of ibis Example may 120 
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also be used as a *'dq>'* for potato diips and 
crsckeis, and also as a spread for bread in the 
fonia of a salad. 

Example VI 
Macaroni Salad 

Ingredient 



10 



15 



20 



Parts by 
Weight 
Macaroni Component 

Cooked Macaroni 77.8 
Dressing Component 
Salad dressing 15.600 
Sugar 1.000 
Salt 0.130 
Spices 0.750 
Sorbic Add 0,018 
Ethylenediaminetetraacetic Add 0,002 
Total 17.500 
Vegetable Component (rehydrated basis) 
Celery 1.4 
Red and green sweet peppers 2,7 
Onion 0.6 
Total 4.7 



23 



30 



20 minutes in the preserving liquor^ the 35 
macaroni "was drained and air cooled. 

The dressing component \vas prepared by 
combining tbe salad dressing with a sugar, 
salt, spices and preserving agents. 

The dehydrated vegetables were reconsti- 40 
tuted in a pickling liquor of the following com*- 
position for a period of 3 hours. 



Pickling Liquor 
Water 

Vin^ (100 gr. Spirit) 
Salt 

Sorbic Add 

Ediylenediammetetraacetic Add 



Parts by 
Wdght 
96.89 
2.00 
1.00 
0.10 
0.01 



45 



50 



Grand Total 100.0 
The macaroni was cooked in a preserving 
liquor of ^e following con^osition: 

Parts by 

Cooking Liquor Weight 
Water 96.125 
Vinegar (100 gr. Spirit) 2,500 
Salt 1250 
Sorbic Add 0.125 



Total 100.000 
Foitr parts of cooking liquor were used for 
each part of macaroni. After cookmg for about 



Total 100.00 
Ten parts of reconstitution pickling liquor 
were used per one part of the vegetable meats. 
Following the reconstitution period, the vege- 
tables were drained and blended with 3ie 
dressing component. This mixture was then 55 
blended with the cooked macaroni, filled into 
containers and rcftigerated at 45''F. (7°C.). 

In making the products of this invention it 
' is x>referred that the base ingredient, such as 
potatoes for example, contains the addifjring 60 
and fangistatic agents dispersed therein at such 
concentrations so as to inhibit the growth of 
food poisoning bacteria and other micro- 
organisms responsible for other forms of food 
spoilage. Table 1 presents the results of studies 65 
on the migration of the add and a preferred 
fungistatic agent, sorbic add in the case of 
potatoes when these were cooked by the various 
metiiods that have been described hereinabove. 



Table 1 

Migration of Preserving Agents Into Potato During the Cooking Process (One Part of Potato 

Plus One Partof Cooking Liquor) 

% 
Sorbic 
Add 



% Total 



Potato Sample 



Add as 

Acetic 



% 

Salt 



pH 



Testnie 



70 



Control^l inch (12.7 mm) cubes of 
potato cooked in water for 10 zmnuteS) 
no additives 


0.06 


0.09 


0.0 


6.1 


Tender 


1 inch (12.7 mm) potato cubes cooked 
in preserving* liquor for 25 minutes at 
atmospheric pressure 


0.31 


1.04 


0.10 


43 


Tender 


^ inch (12.7 mm) potato cubes parboiled 
5 minutes in tap water followed by a 10 
minute cook in preserving liquor* 


030 


1.03 


0.10 


43 


Tender 


e inch (12.7 mm) potato cubes cooked 
10 minutes in tap water followed by 
pickling at room temperature for 20 
hours in preserving liquor* 


037 


0.96 


0.11 


4.1 


Tender 



I inch (12.7 mm) potato cubes cooked 
for 9 minutes at 15 pounds pressure in 
preserving liquor* 



0.20 



0.85 0.06 45 Tender 



*Composition of preserving liquor 
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Farts by 

Ingredient Wd^t 
Water 93.8 
Vinegar (lOO gi Spirit) 4.0 
5 Salt 2.0 
Sorbic Add 02 



These results indicate that satisfactory pene- 
tration of the preserving agents takes place 
using any of the described cooking methods. 

The xnigration of sorbic add into raw potato 10 
was also studied. The results are given in 
Table 2. 



Table 2 

Penetration of Sorbic Add* into 1 inch (25.4 mm) Cubes of Raw Potato at Room Temperature 

After a 72 Hour Contact Period 



Potato Sample % Sorbic Add 

Outer J inch (3.17 mm) layer 0.008 
Vliddle^ inch (3.17 mm) layer 0.006 
Centre I inch (12.7 mm) cube 0.005 
Control 0.000 
*0.2% sorbic add in water, one part potato to one part preservative solution. 



The above icsxilts indicate that sorbic add 

15 migration into raw potato is not significant 
and falls far short of the minimal levd of 
0.015% required for microbiological inhibition. 
Potato salad prepared by methods used in the 
( i prior art d^nd on preservation through the 

20 use of an addiiying agent in conjunction with a 
fungistatic agoit of which sorbic add and 
benzoic add are examples. However, these 
agents are added only to the dressing com- 
ponent By this method there is inadequate 

25 protection ofTcred to the product from the 
standpoint of microbiological spoilage since 
the vidnerable food component can be readily 
contaminated viixh undesirable microorganisms 
prior to the addition of the supplemented 

30 dressing and time is required before the migra- 
tion of these agents into the potato is sufi&dent 
to prevent the growth and the activity of the 
microorgaiusms therein. The fungistatic agent 
is used in the prior art at a levd of 0.1% in the 

35 dressing component. Sorbic and benzoic adds 
at levds higher than 03% in the dressing 
component are not acceptable from the flavor 
standpoint 

In the prior art, migration of sorbic add 
40 from the dressing component into the potato 



component is severdy hampered by its pre- 
ferential solubility in the oil ingredient of the 
dressing component. Even at a levd of 05% 
in the dressing component, the sorbic add 
migrates slowly and fails to reach equilibrium 45 
before about 2 weeks, and even then nearly 
80% of the sorbic add still remains in the 
dressing component. In the dase of benzoic 
add, whidi has a higher distribution ratio 
between oil and water than has sorbic add» 50 
migration from the dressing into the potato is 
even more limited. Dressings contaimng such 
high levels of sorbic or benzoic add are not 
palatable. 

The results obtained in evaluating the 55 
products of the present invention in rdation 
to the products of the prior art, induding 
extensions of the prior art, are given in Table 
3. It is obvious that the compositions and 
processes of the present, invention permit (1) 60 
die manufacture of a salad whidi is safe for 
extended periods from food poisoning hazards 
and spoilage due to microbiological activity^ 
and (2) the manufacture of a sdad which is. 
remarkably resistant to the development of off 65 
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Tabids 

Evaluation of the Examples Grren in Relation to Reference Control ProdQctS9 All Stored at 

Refrigeration Temperatures 



Salad 



Identity 



Shdf life of Product because of 
Microbiological Flavor 
Spoilage* Deterioration 



Potato 

Potato 
Potato 



Neither preserving agent 
nor etiiylenediamine- 
tetraacetic add added 
0.1% sorbic acid in 
dressing 

0.5% sorbic add in 



Weeks 



1 

3 
10 



H 

Of 



Potato 

Potato 

Potato 

Potato 

Potato 

Vegetable 

Macaroni 

Egg 

Potato 



Example I 
Example n 
Example III 
Example IV 
Example V 
Example VI 
Example VII 
Exan^ileVIII 
Example IX 



more than 16 
more than 16 

6 
12 

7 

more than 16 
more than 16 
12 

more than 16 



more than 16 
more than 16 
6 
12 
3 

more than 16 
16 
8 
3 



*Noted as gaseous fermentation ia the product and/or excesshrely high bacterial counts, 
flnedible because of the flavor of the preservative overpowering tfc^t of the dressing. 



By diemical preservation of foods according 
to the process of this invention, a safe means 
for the mass feeding of populations in under- 
5 developed countries becomes available. In 
these countries refiigeration is not available, and 
food poisoning is as coxmnon as food con- 
sumption itself. Food cooked according to a 
preferred process of the present invention, viz., 

10 with 0.10 per cent sorbic add di^ersed uni- 
formly through the solid and liquid com- 
ponents of the food and the pH of the food 
being about 4.5, will keep almost indefinitdy 
without refrigeration. Since not all foods 

15 are palatable at this low pH value, restoration 
to the natural pH of the tood or to the range of 
palatabSity is made by the individual just 
prior to consumptiorL This is accomplished by 
providing an edible alkalinizing agent in pill or 

20 powdered form in amounts just adequate for 
the add neutralization to the range of palata- 
bility. In many foods, viz., soups and gruels, 
the presence of neutralized acetic add is 
objectionable. In such cases, we prefer to use 

25 dtric or phosphoric add as the addifyiug agent. 
The excess add is neutralized just prior to 
consumption. For example, for every gram of 
citnc add added to the food in processing, two 
grams of trisodium phosphate are added prior 

30 to consumption. Reduction is made in the salt 
(sodium chloride) content of the processed food 
in antidpation of the saltiness created when the 
alkalinizing agent is added to neutralize the 
excess addity of the processed stored food. 

35 In the case of foods which are not readily 
neutralized to a palatable pH just prior to 



consumption, Le., foods other than soups and 
gruels, Ihese are recodced by the consumer ina 
solution of the alkaline agenttoaffectneutraliza- 
tion. An alternate method woidd be to process 40 
the food with the sorbic add at 0.2% concen- 
tration and without pH lowering, but depend 
upon the addition of an edible antibiotic, such 
as chlorotetracydiue, oxytetracydine, tetra- 
cycline, streptomycin, neomycin, myostatin, 45 
aerosporin, ascosin, rimoddin, penicillin, 
subdlm, or. ddoromycetin, alone or in com- 
binations in concentrations of 1 to 1000 ppm 
(0.0001 to 0.1%). At the more neutral pH 
values, the antibiotics are efiecdve against 50 
bacterial spoilage, while the sorbic add is 
effective against mold and yeast spoilage. 

We maks no daim to the use of this invention 
in contravention of the PubHc Health (Pre- 
servatives etc. in Food) Regulations 1925-53. 55 

Subject to the foregoing disclaimer, WHAT 
WE CLAIM IS:— 

1. A food additive comprising 0.0013 to 133 
parts by weight of an ethylenediamiaetetnt- 
acetic add component per part of an edible 60 
fungistat 

2* The additive of daim 1 wherem the 
fungistat is an edible fungistatic organic 
carboxylic add component. 

3. The additive of daim 1 wherein the 65 
fungistat has the formula 

R^--C = C — COOM 
wherein Rx is hydrogen when B.2 and S3 com- 70 
bine to complete a single carboq^dic nudeus; 
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Ri is & Qtbca atom of an aliphatic hydrocarbon 
group i^enR, and R3 are hydrogea atoms and 
M is an ediUe metallic cation, hydrogen or an 
alkyl group containing 1 to 5 carbon atoms. 
5 4. The additive of daim 1 wherem the 
fungistat is sorbic add 

5. Hie additive of daim 1 wherein the 
fungistat is benzoic add. 

6. A food composition comprising a food 
10 component, 0.0004 to 2% of an ethylenedia- 

zninetetiaacedc add component and 0.015 to 
03% of an edible funpstat 

7. The food composition of daim 6 wherein 
the fiingistat is the fungistat acooiding to any 

15 one of claixm 2 to 5. 

8« The food composition of daim 6 or 7 
comprisiag 0.OO4 to 0.1% of the ethylenedia- 
minetetraacedc add component and 0.015 to 
03% of sorbic add or ba[izoic add. 

20 9. The food composition of daim 6 or 7 
comprising 0.OO25 to 0.01% of the ethylene- 
diaminetetraacedc add component and 0.05 to 
0.15% sorbic add. 

10. The food composition of daim 9 which 
25 contains O.O04 to 0.006% of the etb^rlenedia* 

minetetraacetic add component 

11. The food composidon of any of daims 
6 to 10 which also contains an addi^ing 
agent snfident to provide a pH of not more 

30 than 6. 

12. A food salad having high flavor stability 
and hig^ resistance to microbiological spoilage 
comprising a food composition according to any 
one of darms 6 to 10 having titie ethylenedia- 

35 minetetraacedc add con^onent distributed 
evenly therethrong^. 

13. The food salad of daim 12 wherein 
the food con4>onent comprises 15 to 95% of 
solid food and 5 to 85% of an edible dressing. 

40 14. A food salad comprising 15 to 95% of 
solid food, said food containing O.015 to 0.3% 
of an edible fungistat and 0.0004 to 2% of an 
ethylenediaminetetraacedc add component dis- 
tributed evenly therethrough, and 5 to 85% 

45 of an edible dressing, said dressing containing 
0.015 to 0J% of an edible fungistat distributed 
evenly therethrough. 

15. The food salad of daim 14 wherein said 
dressing also contains 0.0004 to 2% of the 



ethylenediaminetetraacedc add component dis- 50 
tributed evenly therethrough. 

16. The food salad of dann 12^ 13, 14 or 15 
having a pH of less than 6. 

17. The food salad of claim 14, 15 or 16 
wherein the solid food component is potato, 55 
macaroni, cabbage^ meat, fish or egg. 

18. The food salad of any of ckums 14 to 17 
wherein the edible dressing is mayoimaise, 
salad dressing or French dressing. 

19. A process for preparing a food additive 60 
whidi comprises incorporating from 0.0013 to 
133 parts by wdght of an ethylenediamine- 
tetraacetic add component with eadi one part 

by wdght of an edible fungistat. 

20. A process of preparing a food salad 65 
which comprises cooking a food component 

in addified water containing an edible fungistat 
and an edible ethylenediaminetetraacedc add 
component, and combining the solid food 
component thus cooked wi& a dressing con- 70 
taining an edible fungistat, the solid food 
component and dressing containing the fungi- 
stat in an amount of from 0.015% to 03% by 
weight, and the salad having a pH of 3 to 6. 

21. The process of daim 20 wherein the 75 
food component comprises subdivided potato. 

22. The process of daim 20 or 21 wherein 
the water and dressing contain an ethylene- 
diaminetetraacetic add component and the 
finished salad contains 0.0004% to 0.1% of the 80 
said add component. 

23. A food additive according to claim 1, 
substantially as herein described. 

24. A food composition according to daim 

6, sudi as the food salad of daim 14, substan- 85 
daily as herein described. 

25. A process for preparing a food additive 
substantially as herein described. 

26. A process for preparing a food composi- 
tion such as a food salad, substantially as herein 90 
described. 

27. A food composition, such as a food salad, 
for example potato salad, when prepared by 
the process of daim 20, 21, 22 or 26. 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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